To obtain an accurate insight into the behavior of most realistic steel frames, joint flexibility should be allowed for in the analysis since connection flexibility affects both force distribution and deformation in beams and columns of the frames . This paper proposes a method to establish the geometric stiffness matrix and stiffness matrix for semirigid beam element and semirigid beam element with rigidzones. The proposed method can also applied to analyse frame stability with rigid, sernirigid and simple connections with rigidzones or without rigidzones. In addition, an approach that evaluates t he effective lengthµ factor, the critical axial load of column in plane frames with rigid, semirigid, and simple connections is also presented:
Introduction
In the majority of civil engineering structures and building, the fabrication of a near fully rigid joint is expensive, impractical and economically unjustifiable in most cases. In reality, connections in steel frames are mostly semirigid and, consequently, the force and bending moment diagrams constructed under the rigid or pinned joined assumption contains a considerable error. The design based on these results will also lead to an inappropriate sizing of the members. In current engineering practice, the determination of the effective length factors of columns must be made in order to design semirigid frames to ensure accuracy. A major limitation of the column µ -factor obtained from current methods is that they are not applicable to frames with semirigid connections and semirigid connections with rigidzones, but to perfectly rigid or simply connected frames. Therefore, there is a real need for a comprehensive and practical approach, preferably classical, for the stability analysis and calculation of the effective length µ factor of each column in multistory multibay frames of any type of construction.
In the present paper , the governing equations for determining the column µ -fact or for frames with semirigid connections and semirigid connections with rigidzones under various boundary conditions are derived based on the stability of semirigid frames.
The main objective of this paper is to present a stiffness matrix and geometric stiffness matrix of beam with semirigid connections and semirigid connections with rigidzones. The proposed matrices are applicable to the stability analyses of frames with rigid, semirigid, and simple connections with rigid zones or without rigidzones.
Recognizing the importance of connection flexibility and its effect on the performance of the structure, in various design codes for steel building such as the AISC [6] (1996), Eurocode-3 [7] , and British Standard 5950 (1985) [8] , the effects of joint flexibility are allowed to be accounted for in analysis [3] . The present study aims at developing a computer-oriented stability analysis for steel frame with rigid, semirigid and simple connect!ons.
2. The stiffness matrix and geometric stiffness matrix of beam [ke] ,
[ku]-Plane Frame
The linear elastic analysis assumes that the deformations are relatively small, and the equilibrium equations can be formulated with respect to initial geometry. When increasing applied loads cause significant changes in structure's geometry, the equilibrium and compatibility equations are nonlinear and the resulting stiffness matrix contains terms that are functions of axial forces and deformations. The stiffness matrix to represent this behavior must include the effect of geometric nonlinearity. In addition, for members with flexible connections and rigidzones at the ends, the stiffness matrix must be modified to account for the effect of connection flexibility and rigidzones. For stability analysis of plane frames with semirigid connections and rigidzones, the stiffness matrix and geometric stiffness matrix of beam with semirigid connections and semirigid connections with rigidzones will be established.
The well-known elastic force-displacement relationship [5] 
(2.1)
In the case of a beam element with bending properties in which the deformed shape is assumed to be a cubic function due to the rotations x2 and X4 at the ends, additional moments f2 and / 4 are developed. From reference [1] the forcedisplacement relationship is given by the following equation:
[ Ji]
where L is length of beam; E -modulus of elasticity; J -moment of inertia; P - The eigenvector { dx} associated with Acr defines the buckling mode. The magnitude of { dx} is indeterminate. Therefore { dx} identifies shape but not amplitude.
Critical load calculations that tell nothing about the history of the response of a structure to load but that often yield relatively quick estimates of the upper bound of resistance of a system can also be useful. And since current steel design standards use the effective length factors determined from the critical loads to design columns . of frames 
To impose the boundary conditions into equations (2.1) that becomes:
Solving equations (3.2) to find x 2 ; x 4 :
The second column of matrix [kes] is created as follows Boundary conditions, Fig. ld :
Solving equations (3.3) to find x 2 ; x 4 : 
Solving equations (3.4) to find x2; x 4 :
The fourth column of matrix [kes] is created as the follows 
Solving equations (3.5) to find x 2 , x 4 :
-2EJLk2 To impose the boundary conditions into equations (2.2) that becomes:
Solving equations (3.7) to find x 2 ; x 4 : P(PL + 6k2)
The To impose the boundary conditions into equations (2.2) that becomes Solving equations (3.9) to find x 2 , x 4 : To impose the boundary conditions into equations (2.2) that becomes:
-30X2+1:5X4 = k2X4 -k2x4 -30 X2 + ( 1:5 + k2)x4 = k2
Solving equations (3.10) to find x 2 , x 4 : -qL2]T
.
To impose the boundary conditions (x 1 = 0, x 3 = 0) into equations (5 .1) that becomes:
Solving equations (5.2) to find x 2 , x 4 : To impose the boundary conditions (x 1 = 0, x 3 = 0) into equations (5. 
Comprehensive examples
The develop analysis was numerically implemented through the computer prograJil written by Pascal languge, which was tested for efficiency and reliability. 
The input is methodically and economically grouped into data files with very little time and effort required for their preparation. Most features broadening the scope of the analysis have been transferred to the computer code. Several plane frames are investigated using the program to demonstrate the validity and effectiveness of the stability analysis for semirigid frames. The table 1 and table 2 illustrated for ix/ic = 0 to 10 and a= 0.001 to a= lOE4 respectively with simple connections and rigid connections, for semirigid connections k 1 = k 2 = k.
Conclusions
The first-and second-order stiffness matrices of beam-column of double symmetrical cross section with semirigid connections and semirigid connections with rigidzones including the effects of end axial loads are derived in a classical manner. The derived matrices can be used in the stability, first-and second-order elastic analyses of framed structures with rigid, semirigid, and simple connections with or without rigidzones. The proposed method uses the axial loads in columns obtained from a first-order linear analysis to determine the critical axial load, effective length µfactor of each column of framed structure in any type of construction.
The advantages of the proposed method are: (1) the effects of semirigid connections are condensed into the stiffness and geometric stiffness matrix coefficients without introducing additional degrees of freedom; and (2) both matrices can be incorporated into computer programs without major difficulties.
. In current engineering practice, the determination of the µ factor of columns must be made in order to design frames based on VSD, [2] . In the present paper, the governing equations for determining the column µ factor for frames with rigid, semirigid, and simple connections and rigidzones under various boundary conditions are derived based on the stability of semirigid frames. The validity of both matrices is verified against available solutions of stability analysis, 
